Time-dependent tracheal deformation in fetal, neonatal, and adult rabbits.
Sequential magnitude and the rate of change in tracheal mechanics after application of intermittent positive pressure (IPP), and the time constant, tau, of this deformation were determined in fetal (21 and 27 days gestation), neonatal (term, 31 days gestation) and adult rabbits. In vitro tracheal mechanics were determined by liquid plethysmography before and after IPP, (25 cm H2O at 30 cycles/min) of 20, 40, 60, and 120 min duration. A sequential decrease in tracheal compliance was documented at all ages. This was associated with increased values of tau as the maturational age advanced. Further, the rate of tracheal deformation was 0.008 cm H2O min-1 at 21 days gestation compared to 0.00025 cm H2O min-1 at adulthood. The decrease in rate of deformation was related to the gestational maturity and duration of IPP. The rate of deformation, as predicted by calculated deformation time constants, appears to be a function of structural elastic and viscoelastic properties of the trachea as well as the duration and magnitude of applied pressure. The deformation time constant may be defined as a useful index to predict the rate of airway deformation. Utilizing the rabbit model, this provides a measure of comparing barotrauma with different modes of ventilation in preterms.